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(57) Abstract 

PROBLEM TO BE SOLVED: To improve stability in travel 
of an automobile by providing a formation means as 
function of a value in which instability value adjusts 
the travel movement of a vehicle in such a manner that 
it can be adjusted freely. 

SOLUTION: When a travel movement controller 101 of 
high order detects stable travel characteristics, a 
wheel engaging signal, in this case, particularly, a 
signal Sh1 indicates a value 0. At this time, 
unstabilrty value ISS is formed in accordance with ABS 
algorithm in a block 1024. Here, for example, when brake 
force is increased due to stability in a rear left 
wheel, a brake slide value which exists at this time is 
reduced, and the unstabiBty value ISS is increased 
thereby. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The measurement means for measuring the value (Nij) showing at least one wheel movement 
(103ij) Means forming for forming the instability value (International Seismological Summary) of at 
least one wheel drawn from the value by which the above was measured (1024) The operation means for 
changing the brake pressure force as a function of an instability value (International Seismological 
Summary) with which the above was formed (1025) It is the operating set of the brake gear of at least 
one vehicles wheel equipped with the above. The value which are these both sides or it adjusts rolling- 
stock-run movement, and it expresses it (ay/omega) It has a calculation means (104, 105, 101) for 
computing delta, delta omega, and fzstabist. The aforementioned means forming (1024) is characterized 
by being constituted possible [ regulation ] as a function of a value (ay/omega, delta and delta omega, 
fzstabist) with which the above [ an instability value (International Seismological Summary) ] was 
computed. 

[Claim 2]a******[ that especially the wheel of relation locks / the size of the instability value 
(International Seismological Summary) which is not adjusted with the value (ay/omega, delta and delta 
omega, fzstabist) by which the above was computed / in it ] - or the operating set according to claim 1 
characterized by showing whether it has the lock inclination 

[Claim 3] at least two wheel movement values (lambda --) drawn from the value (Nij) by which the 
above was measured in order that the aforementioned means forming (1024) might form an instability 
value (International Seismological Summary) The operating set according to claim 1 characterized by 
being constituted so that aij may be calculated and it can adjust as a function of a value (ay/omega, delta 
and delta omega, fzstabist) of the above [ at least one of these wheel movement values ] with which it 
was computed. 

[Claim 4] The operating set according to claim 3 characterized by the ability to adjust as a function of 
the aforementioned value (ay/omega, delta and delta omega, fzstabist) which are these both sides or the 
value (lambda) which expresses value (Nij) empty-vehicle ring slipping of the above showing wheel 
movement as a wheel movement value is determined, and the this determined value (lambda) adjusts 
rolling-stock-run movement, and it expresses it. 

[Claim 5] The operating set according to claim 2 characterized by the ability of the brake pressure force 
[ in / this wheel / like ] in which the brake pressure force goes up in spite of giving lock operation or the 
lock inclination by adjusting the instability value (International Seismological Summary) belonging to 
one wheel (exaggerated brake operation of a wheel) to change. 

[Claim 6] The operating set according to claim 2 to which the brake pressure force is characterized by 
the ability of the brake pressure force [ in / this wheel / like ] of falling from higher pressure level 
(phoch) to lower pressure level (ptief) (undershirt brake operation of a wheel) to change in spite of not 
giving lock operation or the lock inclination by adjusting the instability value (International 
Seismological Summary) belonging to one wheel. 

[Claim 7] The operating set according to claim 1 characterized by being chosen so that the change 
inclination of the brake pressure force in case regulation of an instability value (International 
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Seismological Summary) is performed may differ from the case where regulation of an instability value 
(International Seismological Summary) is not performed. 

[Claim 8] The operating set according to claim 2 characterized by choosing the change inclination of the 
brake pressure force in case regulation of an instability value (International Seismological Summary) is 
performed as a function of the size of regulation of an instability value (International Seismological 
Summary). 

[Claim 9] The pressure buildup performed following the failure of pressure as a function of the 
instability value (ISSakt) formed now or as a function of the instability value (ISSstart) formed at the 
time of the start of regulation of an instability value Or the operating set according to claim 6 
characterized by being operated as the function of the difference of higher pressure level (phoch) and 
lower pressure level (ptief), or a combination of either of these. 

[Claim 10] The operating set according to claim 1 characterized by being operated by the pressure- 
buildup pulse to which brake pressure force change has the pressure-maintenance process (Thalt) which 
can be set up, and which can be set up, failure-of-pressure pulses, or these both sides in the shape of a 
step. 

[Claim 11] The aforementioned value which is the both sides of these or it adjusts rolling-stock-run 
movement, and it expresses it (ay/omega) At least one threshold to delta, delta omega, and fzstabist (it 
SW(s)) It has further a calculation means (104, 105, 101) for calculating fzstabsoll further. The 
operating set according to claim 9 characterized by setting up the aforementioned pressure-maintenance 
process (Thalt) as a function of the size of the deflection between the threshold by which the above was 
computed, and the value by which the above was computed. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the operating set of the brake 

gear of at least one vehicles wheel. 

[0002] 

[Description of the Prior Art] Such a brake gear is known from many reference as an antilock control 
unit, here ~ for example, reference "Bosch Technische Berichte (bosh technical report)' 1 the 7th 
volume (1980) and No. 2 are referred to In such an antilock control unit, the brake gear of a vehicles 
wheel is operated so that change of the brake pressure force may be performed as a function of an 
instability value, in this case, wheel movement by which this instability value was detected -- generally 
it is formed as a function of wheel rotational speed Especially this instability value is the combination of 
the deceleration around [ the / wheel ] instantaneous or the acceleration of the circumference of a wheel, 
and brake slipping. 

[0003] Furthermore, the run kinematic-control equipment with which the value which adjusts rolling- 
stock-run movement like the yaw angular velocity of vehicles, a steering angle, and/or longitudinal 
direction acceleration, for example, and/or shows it is measured is known. The brake gear of a wheel is 
operated so that run stability may be improved as a function of such measured value, such equipment — 
for example, "ATZ Automobiltechnische Zeitschrift (ATZ automobile technical magazine)" - it is 
known from the reference "FDR (run kinematic control) of a bosh" of the 96th volume (1994) 
[0004] It is known to constitute such run kinematic-control equipment from German patent public 
presentation No. 4446592 by the modular method furthermore, so that it may engage with the antilock 
control unit with which the run kinematic-control machine formed in the high order in order to improve 
run stability was formed in the low rank. 
[0005] 

[Problem(s) to be Solved by the Invention] In order to improve the run stability of an automobile, it is 
the technical problem of this invention to change a known antilock controller with an easy means. 
[0006] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the operating 
set of the brake gear of at least one vehicles wheel by this invention It has the means forming for 
forming the instability value of at least one wheel drawn from the measurement means for measuring the 
value showing at least one wheel movement, and the value by which the above was measured, and an 
operation means for changing the brake pressure force as a function of an instability value with which 
the above was formed. Further, or the operating set of this invention adjusts rolling-stock-run 
movement, and it expresses it, it is equipped with the calculation means for computing the value which 
are these both sides. And the aforementioned means forming is constituted possible [ regulation ] as a 
function of a value with which the above [ an instability value ] was computed. 
[0007] As mentioned above, this invention relates to the operating set of the brake gear of at least one 
vehicles wheel. In this case, the measurement means for measuring the value showing at least one wheel 
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movement is established. For this reason, generally the degree of wheel speed is measured. The 
instability value of at least one wheel is drawn from the value by which the above was measured. A 
brake gear is operated so that the brake pressure force may be changed as a function of this instability 
value. 

[0008] The calculation means for computing the value which adjusts rolling-stock-run movement and/or 
furthermore expresses it by this invention is established. The essence of this invention is to be able to 
adjust as a function of a run movement value with which the above-mentioned instability value was 
computed. In this case, the size of an instability value or value which is not adjusted by instability value 
itself, i.e., this invention, shows the scale over the stability of the wheel at that time then, this — for 
example, a ****** [ that the wheel of relation locks / the instability value which is not adjusted / in it ] - 
- or it means that it is shown whether it has the lock inclination In this case, the run movement value 
shows the vehicles behavior relevant to wheel movement (for example, longitudinal direction guide), 
this invention has the advantage that the operation of an antilock control unit and run kinematic-control 
equipment can perform independently of mutual. Especially, the above-mentioned in-series operation of 
a low-ranking antilock control unit must not change. Especially, the further development of a low- 
ranking antilock control unit and the run kinematic-control equipment of a high order is possible 
independently of mutual by the equipment of this invention. 

[0009] In the advantageous operation gestalt of this invention, in order to form an instability value, it is 
constituted so that at least two wheel movement values drawn from the measured value of wheel 
movement may be computed. In order to adjust an instability value at this time, it is adjusted as a 
function of a run movement value with which one of these wheel movement values was computed. It is 
considered that wheel slipping, especially brake slipping of a wheel are determined as a wheel 
movement value especially in this operation gestalt. At this time, this wheel slipping is adjusted as a 
function of a run movement value. As other wheel movement values, the wheel deceleration for forming 
an instability value may be used. 

[0010] By adjusting the instability value belonging to one wheel according to other operation gestalten 
of this invention according to this invention, although lock operation or the lock inclination exists, it is 
constituted so that the brake pressure force may go up, and the brake pressure force in this wheel can 
change. Therefore, the exaggerated brake operation as the purpose of a wheel is performed by the run 
kinematic-control machine of a high order. 

[001 1] Furthermore, by adjusting the instability value belonging to one wheel, although lock operation 
or the lock inclination does not exist, the brake pressure force in this wheel can change so that the brake 
pressure force may decline from higher pressure level to low pressure level more. In this case, the 
undershirt brake operation as the purpose of a wheel is performed by the run kinematic-control machine 
of a high order. 

[0012] Especially the thing chosen so that the change inclination of the brake pressure force in case 
regulation of an instability value is performed may differ from the case where regulation of an instability 
value is not performed is advantageous. This means that this brake pressure force change is performed 
with the inclination from which the brake pressure force change inclination in a normal antilock control 
process differs, when brake pressure force change is performed by the run kinematic-control machine of 
a high order. In this case, the change inclination of the brake pressure force in case brake pressure force 
change by regulation of an instability value is performed especially is constituted so that it may be 
chosen as a function of the size of regulation of an instability value. Generally, this has the background 
of changing a lot than a certain forge fire, if an instability value has the unstable rolling-stock-run 
property. For example, when the run stability of the whole vehicles is exposed to risk, brake pressure 
force change will also be performed by regulation of the instability value by this invention with the most 
rapid possible namely, big inclination. 

[0013] After brake pressure force change, especially the failure of pressure (undershirt brake operation) 
are performed by regulation of the instability value by this invention, other change gestalten by this 
invention form the pressure buildup following it. In this case, undershirt brake engagement should be 
intercepted by the run kinematic-control machine side of a high order. For this reason, a wheel-brake 
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pressure must be returned to again normal lock pressure level. This is performed by operating more the 
pressure buildup performed following the failure of pressure as the function of a difference with low 
pressure level, or ones of such combination with the higher pressure level as a function of the instability 
value formed as a function of the instability value formed now at the time of the start of regulation of an 
instability value. Thus, it is advantageous that the situation at that time can be then suited and it can 
return to the lock level of a low-ranking antilock controller. 

[0014] In the shape of a step, the pressure-buildup pulse which can be set up and/or failure-of-pressure 
pulse to which brake pressure force change has the pressure-maintenance process which can be set up by 
this invention may constitute so that it may be operational. Such the so-called pulse step control is 
known from the conventional technology (the above-mentioned "bosh technical report") in itself. The 
change gestalt by this invention given in here aims to let the inclination of brake pressure force change 
able to change, when pressure-maintenance process suits a run movement value. 
[0015] For this reason, it is constituted so that at least one threshold may be especially computed further 
to the above-mentioned run movement value. At this time, pressure-maintenance process is set up as a 
function of the size of the deflection between a calculation threshold and a calculation run movement 
value. Thus, brake pressure force inclination can be easily fitted to the run movement state which exists 
then. 
[0016] 

[Embodiments of the Invention] The operation form which shows this invention to a drawing explains in 
detail below. 

[0017] Drawing 1 shows [ aforementioned German patent public presentation / No. 4446592 ] the 
structure of the run kinematic-control equipment of a publication. Two control sections are shown by 
reference marks 101 and 102. Signal deltav of the steering angle sensor 105 is supplied to the control 
section 101 which is the run kinematic-control machine of a high order. Signal ay or omega of a 
longitudinal direction acceleration sensor or the yaw angular- velocity sensor 104 is further supplied to 
the run kinematic-control machine 101 of a high order. In this case, a surrounding angular velocity of 
the normal axis (central axis) of vehicles is detected as a yaw angular velocity omega. The direction 
speed VI of vehicles length (straight side) of the measurement means 107 is further supplied to the run 
kinematic-control machine 101 of a high order. Generally, the measurement means 107 is constituted so 
that vehicles lengthwise speed may be drawn from the wheel rotational speed of each [ the method of 
itself known ]. The run kinematic-control machine 101 of a high order forms the manipulate signal Sij to 
each wheel brake so that the most stable possible run property may be acquired. In this case, Index i 
shows to any on the other hand, Index j shall belong between the right-hand side of vehicles, or left- 
hand side by showing to any a wheel brake shall belong between a rear axle or a front axle. 
[0018] The functional method of the known run kinematic-control machine of a high order is simply 
illustrated by drawing 4 and drawing 5 in the form of progress of this execution form from the 
aforementioned German patent public presentation. It is the essence of this invention that the run 
kinematic-control machine of a high order supplies the wheel engagement signal Sij to the low-ranking 
antilock controller 102. In this case, the wheel engagement signal Sij outputs whether a brake operation 
should be carried out to an undershirt how much exaggeratedly [ each wheel ij ]. In order to search for 
this brake engagement signal Sij, Signal Tij is supplied to the run kinematic-control machine 101 of a 
high order from the low-ranking antilock controller 102. In this case, Signal Tij expresses the operate 
time to the wheel solenoid valve for rising or reducing a wheel-brake pressure. Therefore, the run 
kinematic-control machine 101 of a high order receives the scale over the dynamic behavior of the 
wheel at the time. 

[0019] The low-ranking antilock controller 102 consists of known methods, and processes a wheel 
rotational-speed signal or the degree signal Vij (sensor 103ij) of wheel speed, and forms the manipulate 
signal Aij to wheel-brake equipment 106ij. For this reason, when an instability value is formed from a 
wheel rotational-speed signal and this instability value exceeds a predetermined threshold here so that it 
may explain in detail below, the wheel-brake pressure in the corresponding wheel rises or declines. 
[0020] Drawin g^ shows the detailed composition of the low-ranking antilock controller 102. In this 
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case, the degree signal Vij of wheel speed is first supplied to a unit 1021. By the method of here known, 
the criteria speed Vref showing vehicles lengthwise speed is formed from the degree signal of wheel 
speed. In drawing 2 , brake engagement [ in / a right rear wheel brake / in the operation form of 
illustration ] is shown. For this reason, the degree Vhl of wheel speed of a left rear wheel is supplied to 
the differential unit 1023, and the wheel acceleration ahl of the wheel is formed here. The degree Vhl of 
wheel speed is further supplied to block 1022, and wheel slipping lambda is formed of a known 
combination with the vehicles criteria speed Vref here. For this reason, the difference (Vref- Vhl) 
between vehicles criteria speed and the degree of wheel speed is formed, and a division is carried out by 
criteria speed. The wheel acceleration ahl is supplied to block 1024 at a wheel slipping lambda row. 
Furthermore, the run kinematic-control machine 101 empty- vehicle ring brake engagement signal Sij of 
a high order is supplied to block 1024 as an input signal. 

[0021] The purpose of the run kinematic-control machine 101 is securing a safe run state by forming the 
run property which was drawn from the hope (steering angle deltav, vehicles lengthwise speed VI) of a 
driver, or was calculated from the vehicles model. Generally the yaw moment or yaw angular velocity is 
used as a scale over a run property. This run property or the yaw moment may have the operation 
reinforced to opposite direction or the hand of cut corresponding to vehicles movement with vehicles 
movement according to the run property searched for, respectively. The run property that the above was 
calculated is compared with the run property which exists when [ that ] expressed by a present yaw 
angular velocity or present longitudinal direction acceleration in the run kinematic-control machine 101. 
It is formed so that the run property of hope may be set up by wheel-brake engagement as a function of 
the above-mentioned comparison of the wheel-brake engagement signal Sij. 

[0022] In the usual antilock control unit, you may design the block 1024 shown in drawing 2 so that the 
instability value International Seismological Summary may be formed of the following formula. 
[0023] 
[Equation 1] 

International Seismological Summary = Kl*ahl+K2* lambda+K 3* ARS, in this case values Kl, K2, 
and K3 mean a reinforcement coefficient, and the value ARS shows the offset over an operation 
threshold. Using the instability value formed in this way substantially, the instability value conditions in 
normal ABS control are asked, and, thereby, the working point to normal antilock control is determined. 
Therefore, : International Seismological Summary<=0 from which two ranges should be distinguished : 
A wheel is unstable and a wheel-brake pressure declines. 

International Seismological Summary> 0: A wheel is stable and a wheel-brake pressure rises. 
[0024] In this case, brake slipping lambda takes a negative value in a wheel decelerating ahl row. 
[0025] It points out once again that the operation form given in here shows the brake engagement in the 
wheel brake of a left rear wheel (index : hi) here. 

[0026] Furthermore, the above-mentioned calculation of an instability value points out that one of many 
the methods is shown. Especially the instability value that should be adjusted in the meaning of this 
invention in the promotion control which operates with brake control and/or the moment base may show 
the wheel moment. 

[0027] Formation of the wheel-brake engagement signal Sij of the run kinematic-control machine 101 of 
a high order requires that the brake force of each wheel can be adjusted in the algorithm of the low- 
ranking antilock controller 102 (block 1024). It combines with the above-mentioned known algorithm 
for calculating the instability value International Seismological Summary, and it slides and lambda is 
corrected by this invention as a function of the wheel engagement signal Sij within the limits of the 
instability value International Seismological Summary. Although the value ahl for wheel acceleration is 
also correctable as a function of the engagement signal Sij besides wheel slipping lambda, the usual 
antilock controller is constituted hierarchical in this case so that correction of wheel slipping may be 
advantageous. Furthermore, the offset value ARS of the ability to correct is also natural. 
[0028] For example, probably, especially the signal Shi shows the value 0 (null) in the wheel 
engagement signal Sij and this case, when a run property with the stable run kinematic-control machine 
101 of a high order is detected. At this time, the instability value International Seismological Summary 
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is formed in block 1024 according to the usual ABS algorithm. When a brake force rises from the reason 
of the stability for example, in a left rear wheel here (i.e., when the brake operation of the left rear wheel 
should be carried out exaggeratedly), the brake slipping value which exists then will be reduced and the 
instability value International Seismological Summary will rise by this. Stability with the high wheel to 
observe simulates by this, and an antilock controller raises the wheel-brake pressure in this wheel further 
following it. 

[0029] As mentioned above, the instability value International Seismological Summary is compared 
with a threshold 0 in Step 10251 within block 1025. When an instability value is less than a threshold 0, 
the brake pressure force declines in Step 10253, and when an instability value exceeds a threshold 0 on 
the other hand, the brake pressure force goes up in Step 10252. A fall or rise of the brake pressure force 
is attained by the operation of wheel-brake 106hl by the manipulate signal Ahl. 
[0030] Drawing 3 shows the model example of the function of the equipment shown in drawing 2 . 
Drawing 3 shows a time diagram and the vehicles criteria speed Vref and the degree Vrad of wheel 
speed (for example, the degree Vhl of left rear wheel speed) are shown in the upper part here. The time 
diagram of a pressure is shown in the lower part, a pressure vs stroke curve pi shows the pressure vs 
stroke curve in normal antilock control here, and the pressure vs stroke curve p2 shows the pressure vs 
stroke curve when the run kinematic-control machine 101 of a high order draws wheel-brake 
engagement in the wheel to observe. 

[0031] the case where there is nothing in [ Sij ] normal antilock control (i.e., a wheel-brake engagement 
signal) ~ Time t, in 1, the above-mentioned instability value International Seismological Summary is 
less than a threshold 0, and the failure of pressure is performed in a pressure vs stroke curve pi after that 
It is shown by the threshold SW1 in drawing 3 that the instability value was less than the threshold 0. In 
order to optimize the stability of vehicles here, when carrying out the brake operation of the wheel to 
observe to excess and forming the above-mentioned instability value International Seismological 
Summary, the slipping offset which is the function of vehicles instability or the engagement signal Sij 
puts on wheel slipping lambda formed from the degree of wheel speed, and criteria speed, thereby ~ 
first - Time t - an instability value is changed so that the instability value International Seismological 
Summary may exceed a threshold 0 in addition in 1 this - a time - tl or subsequent ones - further - a 
pressure - going up - making - such - correcting -- having had - instability - a value - International 
Seismological Summary - final - Time t - less than a threshold 0 in 2 As shown at this time in a 
pressure vs stroke curve p2, the brake pressure force declines. This is shown by the threshold SW2 in 
drawin g 3 . 

[0032] when the antilock controller of the low rank usually prepared changes freely and forms an 
instability value in this case by this invention, rather than it can set the wheel slipping value at the time 
in the case of normal ABS - being behind - it changes so that it may bring forward and a brake 
pressure force fall may be performed by that either 

[0033] Drawing 3 shows that a brake pressure force rise and a brake pressure force fall are performed in 
the shape of a pulse like known. It means that this is performed at the step which can set up a brake 
pressure force rise and a brake pressure force fall, and this step is separated in this case by the holding 
time which can be set up. When the wheel engagement signal Sij exists so that drawing 3 may show, 
step height and the reinforcement coefficient V2 are chosen as a different value from the reinforcement 
coefficient VI in the case of normal ABS. When the run movement engagement Sij is operating, the 
reinforcement coefficient to the pressure step in a ABS pulse train also increases. This has the advantage 
that the exaggerated brake operation of the wheel shown in drawing 3 stabilizes vehicles as quickly as 
possible. 

[0034] When the demand Sij which forms the undershirt brake operation of Wheel ij by the vehicles 
kinematic-control machine 101 side exists, the threshold to which a control threshold, i.e., the brake 
pressure force, falls at the point by correction of the instability value International Seismological 
Summary is set up so that highly [ sensitivity ]. Thereby, the low-ranking antilock controller 101 shows 
apparent wheel instability with a negative instability value, and the failure of pressure is performed 
within the limits of the failure-of-pressure logic of ABS after that. It is carried out in the form where a 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



12/15/2003 



Page 6 of 7 



pulse and a pause continue in the shape of a pulse as this failure of pressure is also shown in drawing 3 . 
When the run kinematic-control machine 101 of a high order outputs the wheel-brake engagement signal 
Sij, the time of this pulse and pause is corrected according to the demand of the vehicles kinematic- 
control machine 101. 

[0035] Although two operation forms are shown in drawing 4 and drawing 5 here, the above-mentioned 
run movement brake engagement can be fitted the optimal in each run state by these. As mentioned 
above, in order to change the demand Sij of the run kinematic-control machine 101 of a high order, each 
wheel ij is sometimes exceeded or undershirt brake operated. Suppose that formation of the brake 
engagement signal Sij was first performed in the run kinematic-control machine 101 for the 
understanding of both operation forms shown in drawing 4 and drawing 5 . In this case, the block which 
has the same function is shown by the same reference mark in drawing 4 and drawing 5 . 
[0036] A system, i.e., a driver, or vehicles is shown by the reference mark 404 in drawing 4 and drawing 
5 . As mentioned above, as system data, steering angle deltav of vehicles is detected by the sensor 107, 
and yaw speed omegaist of a sensor 105 and vehicles is detected for the vehicles lengthwise speed VI by 
the sensor 104. From the vehicles lengthwise speed VI and steering angle deltav at the time, target yaw 
speed omegasoll is formed by the known method with the vehicles model 405, and it is compared with 
actual value omegaist to yaw speed in a joint 406. Difference deltaomega between the actual values and 
desired value over yaw speed is combined with wheel movement which exists each time in the state 
recognition block 407, and the stability value fzstabist is calculated after that. Although the wheel-brake 
pressure at the time is supplied to the state recognition block 407 in order to determine wheel movement 
at the time, in this case, this wheel-brake pressure is measured directly, or may be evaluated from other 
variables. 

[0037] In block 409, from the vehicles lengthwise speed VI, the correspondence desired value fzstabsoll 
over the above-mentioned stability value is calculated, and this value is actually compared with a value 
fzstabist in the comparison stage 408. In this case, the desired value fzstabsoll of a stability value falls 
with the rise of the vehicles lengthwise speed VI. System deviation deltafzstab is outputted to the output 
side of the comparison stage 408. 

[0038] A change form is shown, the state recognition block 407 is not used in this change form, but 
drawing 5 is compared the threshold SW which is the function of vehicles lengthwise speed with which 
yaw velocity-error deltaomega corresponds in the comparison stage 408, and directly, in order to acquire 
system deviation delta. 

[0039] System deviation deltafzstab or delta is supplied to block 410, and the brake engagement signal 
Sij over each wheel brake is formed like known from this system deviation deltafzstab or delta here. In 
this operation form, in order to fall the brake pressure force level at the time in Wheel ij, undershirt 
brake engagement shall be left. The stage of the undershirt brake engagement Xunt is given by 
normalization of system deviation deltafzstab or delta in block 411, and is shown as a value of 4 bits 
which has a sign in range- 8 <=Xunt<=-l of a number. This is shown in drawing 6 . A value Xunt is 
supplied to block 412 and the brake pressure force holding time Thalt in an above-mentioned shape of 
pulse and step-like brake pressure force rise or an above-mentioned brake pressure force fall is 
computed by the following formula in block 412. 
[0040] 

[Equation 2] The Thalt=M*(8-** Xunt **)+Tmin pressure holding time Thalt is corrected by the 
parameter M to straight-line inclination, and the minimum holding time Tmin. Thus, the computed 
holding time Thalt is changed into the correspondence manipulate signal Aij to wheel-brake 106ij in 
consideration of pulse step control of the brake pressure force in block 413. 

[0041] In undershirt brake engagement, the fall inclination of the brake pressure force is shown as an 
adjustable pulse-pause sequence by the method shown in drawing 4 , drawing 5 , and drawing 6 , and 
the fall inclination of this brake pressure force is the function of system deviation deltafzstab or delta 
functionally. It is clear that the transfer characteristics of the block 41 1 shown in drawing 6 can be 
formed in a more complicated form depending on the form of a characteristic curve group. The 
inclination of brake pressure force change is in the brake engagement formed in order that the essence to 
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this change form of this invention might acquire run stability for it to be related to the system deviation 
of run stability in the meaning that becoming if deflection becomes large (stability falling) changes 
comparatively more quickly [ the brake pressure force ]. 

[0042] When undershirt brake engagement is intercepted by the run kinematic-control machine 101 side 
here (Xunt=0), a wheel-brake pressure must be again returned to the lock pressure level at the time by 
pressure variation dP. This is performed by calculation of the required whole pressure-buildup time 
PI 00 based on the failure-of-pressure time performed between undershirt brake engagement by one side, 
and is performed by evaluation of the present instability value ISSakt about the wheel to the instability 
value ISSstart calculated on the other hand at the time of the start of shift process, i.e., the start of run 
movement engagement. It corresponds to an instability value from a basic antilock control algorithm, 
and this value is defined as positive to a stable run wheel, and the present instability value ISSakt about 
a wheel is defined as negative to an unstable run wheel. The following formulas can show this situation. 
[0043] 

[Equation 3] 0 < ISSakt <= ISSstartdP = PI 00 * ISSakt/ISSstart * Kv (Here Kv Reinforcement 
Coefficient : 0< Kv<= 1) 

this — a relation — ISSakt — a scope — setting — positive — a wheel — slipping — falling — things — a row 
- a wheel brake - a pressure - gradual increase -- a rise - a wheel - deceleration - increasing ~ things 
-- and - unstable ~ KURAI -- a terrier -- proportionality - differential - (- PD --) - a principle -- being 
stable — the control characteristic — leading __******** 

[0044] It is the function of the instability value ISSakt generated now and the pressure buildup following 
the failure of pressure is not only the function of the instability value ISSstart generated at the time of 
the start of regulation of an instability value, but may be the function of the difference between the 
higher pressure level phoch and the lower pressure level ptief. In this case, by adjusting the instability 
value International Seismological Summary which belongs to one wheel by this invention, in spite of 
not giving [ change of the brake pressure force in this wheel ] the lock for the brake pressure force, or in 
spite of not giving the lock inclination, the thing which fall to the lower pressure level ptief (undershirt 
brake operation of a wheel) and which is performed like serves as a starting point from the higher 
pressure level phoch. 

[0045] (A) (drawing showing a table) and (B), and a (diagram) of drawing 7 show the selection value of 
ISSakt, and the principle function of the transient characteristic by this invention to Kv=0.4. 
[0046] the side - in order to reduce the force, when the exaggerated brake operation of the wheel is 
carried out exceeding lock pressure level, when forming the instability value ISSakt, positive slipping 
offset is added corresponding to system deviation deltafzstab of the vehicles kinematic-control machine 
101, or delta ( drawing 4 and drawing 5 ) By this, the negative value of ISSakt which usually draws the 
failure of pressure will be compensated, wheel slipping with the higher rise of wheel pressure level -- 
leading - therefore, the side - the force is reduced Balancing of a wheel pressure is performed with the 
same type as the case of the above-mentioned undershirt brake operation. 

[0047] The change form shown in drawing 4 , drawing 5 , drawing 6 , and drawing 7 has the advantage 
that it is not necessary to correct basic application of the low-ranking antilock controller 102, in order to 
form the wheel-brake engagement signal Sij of the run kinematic-control machine 101 of a high order. 



[Translation done.] 
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